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TOM TAT

Ngan hang cdu hoi trec nghiem la thanh phdn cot 16i trong hé thong danh gid dé dam
bdo chdt lwgng dao tao trong cdc 16 chire gido dyc. Cac nghién cuu hién nay méi chi tap
trung chu yeu vao phuwong phap tao ra cac dé thi tir ngan hang cdu hoi co san, ma chua chu
trong dén viéc can dam bdo khéng trimg 1ap ngi dung cdc cau héi trong ngdan hang cdau hoi.
Khi s6 lieong cdu héi trong ngdn hang cau héi ting lén thi dong thoi viéc quan Iy ndi dung
cdc cau héi ciing tro 1én khé khan. Trimg 1Gp noi dung trong cdc cdu héi la diéu khé tranh
khéi. Trong nghién ciru ndy ching téi ving dung hé sé tiong dong Cosine va dé xudt cdi tién
gidi thudt tinh hé so tirong dong Cosine bang cdch danh trong sé cdc tie khéa chinh, ding dé
phat hién tring 1dp Ngi dung cdu héi trong dé thi hay ngdn hang cdu héi nham dam bao cdc
dé thi dwge phdt sinh chinh xdc hon.

Tir khéa: Phat hi¢n trung lap nol dung; Puong dong vin ban; Hé sé twong dong Cosine; Hé
s6 twong dong Cosine c6 trong sé; Ngdn hang cdu hoi.

ABSTRACT

The bank of multiple-choice questions is a core component of the evaluation system to
ensure the quality of training in educational institutions. The current research focuses only on
the method of creating the exam from the prepared question bank, but it does not focus on the
prevention of duplicate material in the question bank. As the number of questions in the
guestion bank increases, the management of questions contents become more difficult and the
duplication of question content becomes unavoidable. In this study, we propose using and
improving the Cosine similarity algorithm by weighting the keywords (shingles) used to detect
the duplicate content of questions in the exams or in question bank to ensure that exams are
generated more accurately.

Keywords: Near Duplicate Detection; Text similarity; Cosine similarity; Weighted Cosine
Similarity; Question bank.

thire thi tric nghiém. Trong qua trinh t6 chtc
thi trdc nghiém ching t6i ghi nhan dugc rat
nhiéu truong hop c¢6 2 cau hoi gidong nhau
trong cung 1 dé thi.

1. GIOI THIEU

Loi thé 16n nhat cta thi tric nghiém la
tinh chinh xé4c va chi phi ra dé, cham thi thap.

Su nham lan cing nhu kha ning gian lan trong Lién quan dén thi tric nghiém, cac nghién

qua trinh chim bai 14 rat thap. Piac biét voi sy
tro gilip cia may tinh nhu hi¢n nay thi hinh
thire thi tric nghiém cang duoc ap dung rong
rai trong danh giad mon hoc.

Hi¢n tai B0 mon Mang may tinh va
truyén thong cé 8/12 mon hoc st dung hinh

ctru hién tai chi tap trung chu yéu vao phuong
phap tao ra cac dé thi tir ngdn hang cau hoi co
san, ma chua cht trong dén viéc can dam bao
khong trung ldp ndi dung cac cau hdi trong
ngan hang cau hoi [1]-[3]. Trong nghién cuu
nay chung toi tip trung giai quyét vin dé tring
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lap n6i dung trong ngan hang cau hoéi noi
chung va céac dé thi noi riéng ing dyng h¢ so
tuong dong Cosine dong thoi dé xuat cai tién
giai thuat tinh hé sb twong dong Cosine bang
cach danh trong sb cac tir khéa chinh.

2. PHAT HIEN TRUNG LAP NOI DUNG

Vé tong quan, phat hién sy trung lap
gitra 2 tai liéu dugc xac dinh thong qua viéc
tinh hé sb tuong dong (similarity) cua 2 tai
liéu do. Hé so tuong dong c6 gid tri tir 0 dén
1. Gia tri cang tién dén 1 thi hai tai liéu cang
gidng nhau va nguoc lai gia tri cang gan 0 thi
hai tai liéu cang khac nhau.

R ittt >

Khac hon Giong hon
| S
| 1 -
0 1

Khac hoan toan Giong hoan toan

Hinh 1. Y nghia cia hé sé tiwong dong
2.1 Cac buéc xac dinh trung l1ap ni dung

Budc 1: Loai bd cac tu dung (stop words) 1a
cac tu khong chtra thong tin

Budc 2: Téach tai liéu thanh cac shingle
(k-gram hodc w-gram)

Buéc 3: Biéu dién tai liéu thanh tap hop cac
shingle duy nhat hay thanh vector tan suat.
bay chinh la phuong phap vector hoa cac van
ban hay n6i cach khac biéu dién tai liéu thanh
vector.

Budc 4: Tinh hé s twong dong giita cac tai lidu

Buéc 5: Danh gia h¢ s6 tuong dong dé dua ra
két luan

2.2 Mt s6 khai niém co ban

Stop words: Tu dung 1a nhiing tir khong
chta thong tin hay c6 thong tin rt chung
chung cin phai loai bo trudc khi tinh toan hé
s6 tuong dong. Khong c6 danh sach céac tir
dimg tong quat. Ty vao ngdn ngit ma danh
sach cac tu dung nay s€ khac nhau. Trong
tiéng Viét stop words co thé 1a tir don (14, ma,
v.v) hay cum tir (dén ndi, c6 thé, v.v)

Shingle: Vin ban (tai liéu) 1a t6 hop cua
cac ky tu hay cac tu. Trat tu ctia cac ky tu hay

cac tir nay ciing c6 anh huong dén sy twong
ddng ctia van ban vi du cau “T6i dn com” khéc
v6i “Com an t61” mac du 2 cau nay cé céc tu
gidng hét nhau. Shingling 13 mot phuong phap
thé hién tai lieu thanh tap hop cic chudi
(Shingle) dd bao gdm trat tu cua cac ky tu
trong tai liéu. N6i cach khac Shingle la
k-gram trén ky tu hay w-gram trén tir. Vi du
tai licu 1a “I went to work™ thi tdp hop
2-shingle trén ky tu la {“T 7,
“nt”, “t 7, “t”, “to”, “o0 ”, w”, “wo”, “or”,
“rk} va tap hop 2-shingle trén tir (word) 1a {“I
went”,”went to”,”’to work”}. Thong thuong
trong phat hién trung 1ap ndi dung s€ su dung
w-shingle v6i hé s6 w dugc lua chon tir 2-10.

%9 ¢ 29 ¢ 2

w”, “we”, “en”,

29 99

H¢é s6 twong dong: 1a mot thanh phan co
ban trong xtr Iy van ban. N6 c6 vai tro quan
trong trong nghién ctru va ing dung lién quan
dén van ban nhu: phan loai vin ban, tim kiém
chu dé, phat hién va loai bo trung 1ap noi
dung, tao va tra 1i cAu héi v.v. Tim su gidng
nhau giita cac tir hay shingle lai 12 mot phan
co ban trong viéc xac dinh d6 tuong dong cta
van ban, trén co s do dung dé xac dinh su
tuong dong ctia cac cdu van, cac doan vin hay
cac tai liéu van ban. Do twong dong cua vin
ban duogc ung dung trong viéc phat hién sy
tring 1ap cau hoi trong ngan hang dé thi, phat
hién dao van, sao chép ndi dung trong bai bao
khoa hoc hay luan vian tot nghiép cua sinh
vién [4]-[6]

Sy twong dong ciia cac tir c6 thé xem xét
trén hai phuong dién: tr vung (lexical) hoac
ngit nghia (semantic). Cac tir tuong dong dang
tir vung c¢6 chudi ky tu gibng nhau. Céac tir
tuong dong dang ngir nghia c6 chudi ky ty
khac nhau nhung c6 y nghia glong nhau. Vi
du: “Bap” va “Ngd” giong nhau vé ngir nghia
nhung lai khac xa nhau vé tir vung.

Rét nhiéu giai thuat tinh hé sb twong dong
trén phuong dién tir vung (Term-Based) dugc
st dung nhu: Jaccard similarity, Euclidean
Distance, Dice's  Coefficient,  Cosine
Similarity. Trong sb d6 Cosine Similarity
duoc str dung rong rii nhat. Cac giai thuat nay
déu dua trén viéc phan tich chudi thanh cac
Shingle sau d6 tinh d twong dong bang cach
so sanh cac Shingle thanh phan [7].
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3. HE SO TUONG PONG COSINE

Cosine similarity 1a mdt trong nhitng chi
s6 phd bién dung dé xac dinh tinh twong dong
gitra hai doan van ban, dugc ung dung trong
tim kiém noi dung tring lp. Cac vin ban dugc
biéu dién theo mo hinh khéng gian vector.

A

4 DocA
/ DocB

\ Cosine similarity = Cos(6)

Hinh 2. Hé 56 twong dong Cosine

Khong gian vector hay sé chidu cua
vector ¢o kich thudc bang tong so6 shingle duy
nhat trong van ban. Gia tri moi phan tr cua
vector 1a tan s6 xuat hién cua shingle twong
ung trong van ban. H¢ s6 twong dong Cosine
la gia tri ham Cosine cua goc gitra hai vector
bi€u dién hai van ban can so sanh.

Hé s6 twong dong Cosine duoc tinh theo
cong thirc [10]:

e AB
Cosine Similarity = Cos(0) = ==

|4} Jel
n
_ Zi:lA B (1)
\/Zn AZ \/Zn BZ
=1 1 i=1

Trong do:

— AjvaBijlacac phén tur trong vector A va

B cua 2 tai liéu DocA va DocB
[4].[5].[10]

Dé hiéu 16 cach tinh, hiy xét vi du tinh do

tuong dong cua 2 tai liéu A, B sau:

DocA: “Ba Mot Nam” - “315”

DocB: “Mot Hai Ba Mot Hai Mot Mot” -

“1231211”

Cac budc thue hién

Bwéce 1 — Biéu dién tai liéu thanh vector tan
suat cua cac shingle

chA co 3 shingle; phan biét “1”’, “3"’, “5”,
Moi shingle chi xuat hién duy nhat 1 lan

DocB c6 3 shingle phan bi¢t “17, “27, “3”.
Trong d6 shingle “1” xuat hién 4 lan, “2” xuat
hién 2 l1an va “3” xuat hién 1 lan

VectorA = {(“17,1), (“3”,1), (“57,1)}
VeCtOrB — {(CC1’7,4),(‘527”2),(663’7,1)}

Bude 2 — Chuén hoa VectorA, VectorB thanh
vector c6 do dai bang nhau va bang d6 dai cua
SetAB 1a hop cua 2 tap hgp SetA va SetB.
Trong d6 SetA va SetB 1a tap hop céac shingle
duy nhét ctia DocA va DocB:

SetAB = SetA n SetB = {*17, “27, “37, “57}
c6 4 phan tir duy nhat

VectorA = {(“17,1), (27,0), (“3”,1), (“5", D}
hodcdon gian A=101 1

VectorB = {(“17,4), (“27.2), (“3",1), (“5",0)}
hodc don gian B=4210

Buéc 3 — Tinh hé sb trong dong Cosine theo
cong thure (1)

1*4+0*2+1*1+1*0
\/(12 +0% +17 +12)* (42 +22 412 +02)

=L=O.6299

N3* 21

Trong truong hop danh gia trung 1dp ndi
dung trén quy mo 16n, can phai so sanh véi sd
luong tai li¢u 16n, kich thudc cac tai li€u cling
16n nhu truong hop xac dinh dao van thi k¥
thuat 14y gi4 tri bam dic trung cta cac tai liéu
nhu SimHash va MinHash [8]-[9] duoc st
dung rong rai hon do don gian, téc d6 xir Iy
nhanh va khong gian luu trit it - cd mdt doan
van chi can gi tri bim 64 -128 bits. Tuy nhién
phuong phap nay c6 do chinh xac khong cao
va chi phu hop vai tai liéu dai. Véi cac tai li¢u
khac nhau hoan toan thi SimHash van thuong
cho gia tri khoang 0.5 trong khi két qua mong
doi phai 1a 0.

Dé thiy rd hon d6 chinh x4c ctia SimHash
va Cosine xét vi du sau:

Trwong hop 1: Hai doan vin ngin va
khac nhau hoan toan:

V1 = “Hai doan vin bat ky”
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V2 =“C6 ndi dung khac nhau”

Truwong hop 2: Hai doan vin gan giéng nhau:

V3 = “Mit troi moc & phia dong”

V4 =
Bdng 1. So sanh SimHash va Cosine

“Mit troi 1in & phia tay”

SimHash | Cosine Chu thich
Truong 0.508 0.0 Simhash
hop 1 cho két qua
(V1,Vv2) sai
Truong 0.766 0.667
hop 2
(V3,v4)

Theo két qua tir bang 1, SimHash da cho
két qua sai trong trudong hop 1. Hai tai liéu n6i
trén khac nhau hoan toan nhung SimHash van
cho két qua 1a 0.508 trong khi Cosine cho két
qua dung 1a 0.0.

4. CAI TIEN PHUONG PHAP TiNH
HE SO TUONG PONG COSINE

Khéc v6i cac van ban thong thuong, trong
ngan hang cau hoi, cac cau hoi thuong c6 ndi
dung ngin va dic biét nhiéu ciu hoi c6 nodi
dung twong tu nhau vé mat tir vung. Trong
thuc té dé thi bao gdm nhiéu phan. Mdi phan
c6 cac cau hoi thude cing mot chwong (phéan)
va cac cau hoi nay thuong co ndi dung kha
gidng nhau. Khi tmg dung hé sb tuong dong
Cosine voi gia tri ngudng tir 0.9-0.95 dé kiém
tra ndi dung cac cau hoi trong ngan hang co6 bi
tring 13p (d4 ton tai) hay khong thi ca 8/8 bo
ngan hang cau hoi déu phat hién co sy tring
lip tuy nhién khi kiém tra lai bang phuong
phap thi cong thi khong tim thay sy tring lap.

Hay xem xét 2 cau hoi (cdp cau héi cung
chu dé) dugc trich tir ngan hang cau héi moén
hoc “Mang may tinh co ban” sau:

Cau 1: Trén Internet, phan mém cua nguoi
dung stir dung cong dich nao dé két noi dén
may chu SMTP?

A) 80
B) 110
C) 25
D) 404

Cau 2: Trén Internet, phdn mém cua nguoi
dung str dung cong dich nao dé két noi dén
may chu POP3?

A) 80
B) 110
C) 25
D) 404

Vi céch tinh thong thuong 2 cau hdi nay
c6 hé s6 tuong dong Cosine = 0.95.

Tuong tu, xét 2 cau hoi khac thudc ngan
hang cau hoi mon “Nhap mén hé diéu hanh”
Cau 3: Trén h¢ diéu hanh Linux dia cting
dugc ky hiéu la had, hdb...va primary
partition trén dia cirng dugc danh so la

A) 1

B) 1dén4

C) 5trdlén

D) Tét ca déu sai

Ciu 4: Trén h¢ diéu hanh Linux dia cirng
duoc ky hi¢u la had, hdb...va gxtended
partition trén dia cirng dugc danh so 1a

A 1

B) 1dén4

C) Strolén

D) Tat ca déu sai

Hé sb twong dong Cosine cua 2 cdu hoi
nay (cau 3 va cau 4) 1a 0.978. Néu theo két
qua tinh hé sb twong dong Cosine co thé két
luan 2 cap cau hoi trén gidng nhau nhung thyc
té day 1a cac cdu hoi khac nhau hoan toan.
Trong cip cdu hoi (1,2) ngudi ra dé dang noi
t6i cong két ndi cua 2 giao thirc khac nhau la
SMTP va POP3, va trong cdp cau hdi (3.4)
nguoi ra d& mudn noéi t6i phan ving chinh
(primary partition) va phan ving moé rong
(extended partition) khi chia 6 dia cimg.

Mic du hé sb twong dong Cosine du tbt
va dugc ap phd bién trong cac tmg dung khai
thac van ban, nhung chua hoan toan phu hop
cho bai toan ngan hang cau hoi do so tur trong
cau hoi it va mot s6 cau hoi co rat nhiéu tir
gidng nhau. Dé cai thién do chinh xéc, trong
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tai liéu [11] nhom tac gia da dé xuat “Khoang
cach tuwong dong Cosine c6 trong s&”
(Distance Weighted Cosine Similarity) nhung
thue chat day 1a két hop 2 phuong phéap do:
Hamming Distance va Cosine Similarity, do
d6 van chua thé hién dugc chu y cua ngudi ra
dé. Vi vay chiing toi dé xudt cai tién giai thuat
tinh hé s6 twong ddng Cosine dé phuc vu cho
muc dich nay.

4.1 Phwong phéap danh trong sé cho hé sé

twong dong Cosine

Vé6i mdi cau hoi trong dé thi ngudi bién
soan c6 thé dinh nghia céc tir khoa chinh (néu
can) cung trong sb turong tng thé hién dung ¥
cia minh. TUr d6 biéu dién thanh vector mirc
dd quan trong (Vector of Shingle Importance)
cua cac shingle trong tai liéu. Mac dinh céc
shingle co trong s 1a 1. Cac tir chinh s& co
trong s6 >1.

Gia str vector trong sd clia cic shingle
trong tap hop céac shingle phan biét cua tai liéu
AvaBlaW.Hgso tuong dong Cosine c6 trong
s6 s& dugc tinh theo cong thirc dé xuat sau:

Weighted Cosine (A,B,W) =
Zn A*B, *\\/.2
i=1 ! !

EETERT

Trong do:

(@)

— A va B; 1a cac phan tir thtr i trong vector
A va B cua 2 tai liéu DocA va DocB

— Wi, 14 phan tir th i trong vector trong sd
cua tai liéu A
Xét lai vi du trinh bay trong muc 3:
DocA: “315”
DocB: “1231211”
4.1.1 Truong hop 1- tir khéa nam trong ca
hai tai liéu
_ Gia su tir khoa “1” ¢6 mirc d6 quan trong
bang 5

Budc 1 — Tao Vector trong s6 do ngudi ding
dinh nghia

VectorU = {(“1”,5)}

Buérc 2 - Chuén héa Vector trong sb cho tit ca
cac tur thugc A N B. Trong s6 méac dinh cho tat
ca cac shingle bang 1:
VectorW = {(*17,5),
((65’7, 1 )}

Bwéc 3. Tinh hé s6 twong déng Cosine cai
tién theo cong thirc (2)

Weighted Cosine (A,B,W) =

(662”’1), (4‘3”,1)’

P45 0424 L 40
J(f*&sz+02*12+12*12+12*12)*(42*52+22*12+12*12+(f*1z

= _ 1ot = 0.966

\27* 405

4.1.2 Truwdong hop 2 - ¢c6 mgt tai licu khong
chira tir khéa

Gia su tir khoa “2” ¢6 muc d§ quan trong
bang 5. Tur khéa nay khong céd trong DocA
nhung co6 trong DocB.

Buéc 1 — Tao Vector trong s6 do nguoi ding
dinh nghia

VectorU = {(*“2”,5)}

Budre 2 - Chuan héa Vector trong sb cho tat ca
cac tur thugc A N B. Trong s0 méc dinh cho tat
ca cac shingle bang 1:

VectorW={(“17,1), (“2”,5), (“37,1), (“57,1)}

Buéc 3. Tinh hé s6 twong dong Cosine cai
tién theo cong thirc (2)

Weighted Cosine (A,B,W) =
pegx1 106975 +161#1 1% 051
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
\/(1 s 5005 o a5 )*(4 s s o 40 *1)

= > = 0.267

\3*117
Nhu vay néu hai vin ban cang co cung
nhiéu tir khoa quan trong thi cang glong nhau
c6 nghia la hé so tuong dong cang gin bang
1.0, nguoc lai néu vin ban khéng chira tir
khoa quan trong thi cang khac nhau nghia la
hé sb twong ddng cang gan vé 0.0
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Bdng 2. So sanh hé so twong dong Cosine va
Cosine co trong so

Cosine | Weighted Cosine | Weighted Cosine
Truong hop 1 Truong hop 2

0.6299 0.966 0.267

Ap dung phuong phép tinh hé sé Cosine
cdi tién cho 2 cé@p cau hoi vi du néi trén:
Céu héi 1: CH1 = “Trén Internet, phan mém
cua nguoi dung st dung cong dich nao dé két
noi dén may chu SMTP? .. .”

VectorWCH1 = {(“cong dich”,5),
(“SMTP”,10)}

Cau héi 2: CH2 = “Trén Internet, phan rpém

ctia nguoi dung sur dung cong dich nao dé keét

noi dén may chu POP3? .. .”

VectorWCH?2 = {(“cong dich”,5),
(“POP3”,10)}

Cau héi 3: CH3 = “Trén hé diéu hanh Linux

dia cing dugc ky hiéu la had, hdb...va

primary partition trén dia cimg dwoc danh sb
la...«

VectorWCH3 = {(“hé diéu hanh Linux”, 5),
(“dia cang”, 5), (“primary partition”, 10)}
Céu héi 4: CH4 = “Trén hé diéu hanh Linux
dia cing dugc ky hiéu la had, hdb...va

extended partition trén dia cing duoc danh sb
la..”

VectorWCH4 = {(“hé diéu hanh Linux”,5),
(“dia cung”,5), (“extended partition”,10)}

Bdng 3. So sanh hé so twong dong Cosine va
Cosine cdi tién

Khong | Co trong s6 | Dung y
trong sO
(CH1, 0.950 O’.542 Khac
CH2) (khac hon) nhau
(CH3, 0.977 O’.776 Khac
CH4) (khac hon) nhau

Két qua bang trén (bang 2 va 3) cho thy
phuong phap tinh hé sé Cosine cai tién 1am
gia ting su khac biét hay tuong ddng theo
ding dung y ctia nguoi dung.

5. UNG DUNG HE SO TUONG DONG
COSINE VA HE SO TUONG PONG
COSINE CAI TIEN TRONG XAY
DUNG NGAN HANG CAU HOI
TRAC NGHIEM

Hé s6 twong dong Cosine va hé sb tuong
ddng Cosine cai tién duoc timg dung dé xay
dung phan mém quan 1y ngan hang cau hoi thi
trac nghiém trong 3 chirc nang chinh:

1. Tao ngan hang céu hoi tir cac dé thi tric
nghi¢m cii c6 san

2. Thém cau hoi méi vao ngan hang cau hoéi

3. Panh gi, kiém tra dé thi sau khi phét sinh
Cac budc thuc hién:

Buéc 1: Dung hé s6 twong dong cosine
Vv6i ngudng 0.9 dé tao ngan hang cau hoi tir
cac dé thi c6 san hodc khi thém cau hoi mai
vao ngan hang. Néu hé s6 tuong dong cua cau
hoi thém vao so véi tat ca cac cau hoi trong
ngan hang nho hon ngudng (<0.9) cau hoi
mai s€ tu dong dugc thém vao ngan hang.

Buwéc 2: Trong truong hop cau hoi mai
c6 hé sb twong dong so véi tat ca cac cau hoi
trong ngan hang 16n hon hoic bang ngudng
(>=0.9) s& dugc kiém tra bang tay va dinh
nghia thém cac tir khoa quan trong (theo muc
4 — hé s6 twong dong Cosine cai tién)

Buéc 3: Cac dé thi sau khi dugc phat
sinh dung hé s6 twong dong Cosine cai tién
V6i ngudng 0.95 dé kiém tra dam bao khong
co trung 1ap

Két qua ap dung phuong phép trén cho
100 cau hoéi cia ngan hang cau hoi mon
“Mang may tinh co ban” nhu sau:

- Bu6c 1: Voi ngudng tuong dong 0.90
c6 35 cau hoi tuong tu nhau va dugc chia
thanh 3 nhom véi sb lugng cau hoi trong mdi
nhém lan lugt 1a: 19, 9, 7; Vi ngudng tuong
ddng 0.95 chi con 24 cau hoi twong tir nhau va
dugc chia thanh 4 nhém véi s6 luong cau hoi
trong mdi nhoém lan luot 1a: 5, 8, 6, 5

- Budc 2 va 3: Sau khi 4p dung phuong
phap danh trong s6 cho 24 cau hoi trong 4
nhom, sb lwong cau hoi twong ddng 13 0.
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Ap dung tuong tuy véi 80 cau hoi trong
ngan hang cau hoi mén “Nhap mén hé diéu
hanh”. Vé&i ngudng twong doéng 0.90 va 0.95
chi ¢ 6 cau hoi twong ty nhau va dugc chia
thanh 2 nhom véi sb luong ciu hoi trong mdi
nhém lan luot 1a: 4, 2. ‘Sau khi ap dung
phuong phap danh trong s6 cho 6 cau hoi nay
s6 luong cau hoi twong ddng 14 0

MANG MAY TiNH
Ngu#ng twong déng 0.90
Ngu&ng twong déng 0.95
20 —a— Sau khi 4p dung phuong phap danh trong sé

15

10

0 A A A A
NHOM 1 NHOM 2 NHOM 3 NHOM 4

Hinh 3. Cdc nhém cdu héi twong dong mén
Mang may tinh

NHAP MON HE PIEU HANH

Nguwéng twong déng 0.90
Ngwéng twong dong 0.95
—aA— Sau khi ap dung phuong phap danh trong sé

0 I A

NHOM 1 NHOM 2

Hinh 4. Cac nhém cau hoi tuong dong mon
Nhdp mon hé diéu hanh

Bing phuong phép danh trong sb cac tir
quan trong trong tinh hé sb Cosine cai tién
gitp xac dinh chinh xac hon, phan biét rd hon
su twong dong hay khac biét cta hai van ban
theo dung y cua nguoi dung, dong thoi 1am
giam anh huong cua yéu t6 tir vung giup do
chinh xac tién gan hon vé mat ngit nghia.

6. KET LUAN VA KIEN NGHI

H¢ so tuong ddng Cosine dugc tinh dwa
vao tan s6 xudt hién cia cac shingle duy nht
trong tai li¢u, do vay s€ khong danh gid chinh

xéc hai doan van tuong ty nhau vé ngit nghia
nhung khac nhau vé tir vuc, hay truong hop
nguoc lai hai van ban rat glong nhau vé tur vire
(hé s6 Cosine 16n) nhung lai rat khac nhau vé
dung y (vi du 2 cdp cau hoi noi trén). Noi cach
khac khi sir dung hé s6 twong dong Cosine s&
rat kho thé hién dugc dung dung ¥ cua tac gia,
ma diéu nay dic biét quan trong trong viéc xac
dinh trung 13p cac cau hoi trong ngan hang cau
hoi, khi cac cau hoi thudc cung nhém chu dé
rat tuong tu nhau, doi khi chi khac nhau mét
vai tir khoa. Vi cai tién cong thic tinh hé s6
tuong dong Cosine 4p dung phuong phap
danh trong sb tir khoa str dung trong xay dung
ngan hang hoi thi tric nghiém cac nhuoc diém
néi trén da duoc khic phuc, dac bi¢t dam bao
viéc thém cau hoéi mdi vao trong ngan hang
cau hoi khong bi trung 1dp ndi dung.

Theo cong thtic tinh hé s6 Cosine cai tién
(2) thi tac d6ng ctia trong s dén két qua phu
thudc vao ca gia tri clia cac trong s6 cao hay
thap va ca vao do 16n cua tai ligu (s6 chiéu hay
kich thudc cta vector tan suat). Voi truong
hop vector tan suat c6 kich thudc nho thi viéc
ting giam gia tri cc trong sd c6 anh hudng
16n t6i két qua. Nguoc lai, voi vector tan sut
rat 16n thi viéc ting giam gia trj cac trong sb
lai chi c6 anh hudng nho téi két qua. Vi vay
tlly vao céac trudng hop cu thé co thé linh hoat
sir dung phuong phap danh trong s0 bang gia
tri tuyét d6i nhu cac vi du & trén hay twong dbi
dung ty 1& phan tram.

Do céc cau hdi trong ngan hang cau hoi
thuong ngén (kich thudc vector tin sut nho)
va dé dang xac dinh duoc cac tir khda quan
trong nén khuyén nghi str dung phuong phap
danh trong sb tuyét dbi voi gia trj cac trong s6
giao dong tir 3 dén 10. Sau thir nghiém trén
cac bg ngan hang cau hoéi thudc bd mon mang
méy tinh va truyén thong xin dé xuét cac tir
khoéa dung dé nhan dién céc cau hoi chung cé
trong sb 1a 5, trong d6 céc tir khoa dic trung
riéng cho cac cau hoi cung nhoém 1a 10. Ngoai
ra co thé két hop tinh d¢ tuong dong 2 cap do
str dung hé s6 Cosine cai tién co trong sd de
xac dinh khong triung ldp sau d6 dung hé sb
Cosine thong thuong dé ty dong phan loai
nhém cau hoi cting chii dé.
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